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DESCRIPTIVE REPORT
Special Survey - Vicinity of piers of Golden Gate Bridge, 12 October 1964

A, Instructions
The work covered by this report was done in accordance with oral
instructions from the San Francisco Regional Officer. -

B. Purpose and Scope
The purpose of thesurvey was to take soundings at easily relocated
positions to check erosion in the vicinity of the piers of the
Golden Gate Bridge.

C. Dates
The work included six days of boat work totalling about fourteen
boat hours working at slack water and two days of reconnaissance
and locating control. The work was aceomp]ished in late September
and early October of 1964,

D, Smooth Sheets ' ‘
Scale: 1 inch equals 25 feet = » ,
No Projection . E
Plotting was done by Ensign Fred Paulsen and verified by L1JG
~ Paul Larsen )

B. Adequacy
1. North Pier Tag Iine Survey - This survey along with the two
. previous surveys and future surveys is adequate for detection
of major erosion changes.
2, The South Pier Circle line swrvey which was the first of its
kind, should be adequate when compared with previous surveys ]
and similar futwre swrveys, for detectimnof major erosion changes.

F. Accuracy ( by estimation )

South Pier Circle line method (positioning) :
Along the length of t.he-teeg 'l:.ne..... 0 to -1 feet .
Perpendicular to the circle line..... + or = 1.5 feet

South Pier Circle line method (depths) + or = 1 foot (fathometer)

North Pier Tag line method (positimning)
Positions + or = 1 foot

North Pier Tag line method (depths) + or - 0.5 feet ( lead line )

G. M'i.seellaneous
Cormendation should be given to bridge authority employees who
worked closely with the boat crew.
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H. Methods, Equipment, and Personnel

PIATE # 1
FOG AND TRAFFIC IN SURVEY VICINITY

PrATE 2 - |
~ VICINITY OF NORTH PIER - .




NORTH PIER (MARIN PIER)

Work on the North pier was accomplished using tag lines for
control. One #" stainless steel cable was used., It was
275 feet long and marked with a tag every 25 feet. The
bridge authority supplied thevcable, the same one used
in previous surveys. A lead line marked in feet was used
to measure the depth. The boat was a heavy duty 16 foot
rowboat powered by a 10 HP Johnson engine with gear shift.
Three men on the pier and three men in the boat were
necessary, O(ne man was required ashore to read the tide
staff at Fort Point Coast Guard Station. A reading of 2.0
feet on the tide staff was used as MLIW., All shore personnel
were supplied by the bridge authority.
The three people in the boat were:

1. Coxdin - recorder - officer in charge

2. lead line Handler

3. Tag line Handler
For soundings off of the face of the North Pier the tag
line was handled as described by the following illustrations
and description.

3o'€ \9
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1. The tag line is put into position by the shore personnsl.
( Figure A )

2. The chief line handler throws monkey fist to dinghy which then
strongly backs down and away putting tension on the control line
and the tag line is eased over the rocks and foul area by the chief
line handler.

3. The length of the tag line was controlled by the chief line
handler by adjusting the portion of the tag line that runs up to
the rail as shown.

4. The two line handlers in the cages were necessary for securing the

lines initially. The handlers at A and B took up slack in the wire
if the boat wasn't able to maintain tension. The handler at A
opened and closed the shackle to allow th tags past when adjusting
the length of the line.

5. A walkie talkie in the boat and up on the pler with the chief
line handler proved useful.
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6. It was found that optimum procedure was to back the boat down
at almost full speed on the ten HP motor = all of the tims -
and let the position of the boat be altered by manually pulling
along the tag line and changing the heading of the outboard

motor. See Figure B.

PULL O THIS LANVE

Y

N l\
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BOAT MOVES 1M FIGURE B
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L /] OUTBCARD MrOTOWL
< COIG FULL ¢PEED
ASTERND ORIBITED
AsS SRow

For the soundings South West of the North Pier the tag line was
handled as follows: See Figure C.

1. The line handlers got the line into position as showm.

2. Both the chief line handler and the line handler at A had

control lines.
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The boat maneuvered close to the rocks at point C and received

a2 control line attached to the tag iine with a large shackle.

Then the boat backed down using full power and co~ordinating the

control lines with the pull of the ocutboard, the line was eased

over the obstructions and out into clear water to begin the survey.

Weather and current conditions:

a. winds generally pick up in the afternoon.,

b, Ebb current seems to have little effect in the vicinity of
the North Pler. Flood current is quite strong.

Recommendations

a. It is recommended that all control lines attached to the tag
line be secured with shackles that will slide easily along
the tag line and not foul on the tags clamped to the wire.

b. Supply the tag line handler in the boat with gloves.
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SQUTH PIER

Six eye bolts were set in the face of the fender enclosing the south
pler by bridge authority employees as prescribed by the officer in
charge. On the top of the fender, holes were drilled to mark the
location of the eye bolts. It was found that due to the strong
currents and seeming lack of slack water in the viecinity of the South
Piler the tag line method would not work. Therefore the circle line
method was adopted using only one tag line and a sextant angle to
define position. Bscause of the depth and current it was décided

to use a fathometer instead of a leadline. The system proved quite

workable and a description follows.

The survey positions were pre - planned as shown on figure (E) and
the sextant man preset his angles and gave a visual hand signal
"mark" to the recorder in the boat as it swung in a circular arc

as shown in figure (D).

RUBBE LR Hie-RHwAY

Boay SERXTANT TARSET MARKER. SEXTANT

/

DIRELTION OF TRAVEL -

QURCNE LIME

PRESEY RORRZONTAL SEXTANT ANGLE
MEASVRED HERE OUVRR DRI\WLEDO RouLg,
EYE SoLT VISV AL RALD S\GMAL LVSED TOo MAR
TIME AMVD FATROG6GRAM \nJ BOAT WHEW
PRESET ANGLE 'S5 CROSSED,

\

FIGURE D
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Figures F, G, H, & I describe the rigging of the boat.

SEXTANT TARGET

CLEAT TO HAVG-
TRAN S pucEewSs
W wike

CASWET SE.oW/

"DUPLICATE F\TTINGS AT G,

paTTRERIES (0N PEcKE)
R~ To SECUR

CIVRCLE. LINE

EATHOMETG R C ec 8) oM SEBAT

&A% cavs (o0 pwew)

\

WATRER ProORE STORAGCE Box

MotoR (100 wELL)

Figure F. Duplicate fittings were necessary at A and B so that the

boat could operate in either a clockwise or counterclockwise mode
depending on the currents. See Plates #3 and #&.
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PLATE # 4
Plates three and four show the wire basket in which the transducers

Were tied and the general orientation of equipment in the boat.
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S HACKLE ————>
PAD EYE

TRANMSDOLER. LEADS

FIGURE G

WIA\RE. CASKET

_

Figure G. Mounting the transducers in an open wire basket kept

TRANS DUCERS

them hanging more or less vertically v.:hile the boat rocked. No
problems with side echos were experienced. The open wire basket
gave 1little lateral resistance and the current had little effect
upon the orientation of the transducers. Due to the proximity
of the transducers it wasbimpossible to eliminate the initial,

limiting this method to water at least 12 to 15 feet deep.

\ Ll
4 teet ol NyLon 4 Lae
QUaADrUPLED

PAD EYE o THE IO E

/e FIGURE H

Figure H. Using four feet of nylon the length of the cable, which

is marked in 25 foot lengths, must be correspondingly adjusted.

TO cUSHIOMN JERR S z‘/q" STAINCESS cARL
For. c\ved e LINE
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CIRCLE OWR TAG- LINE” ;""’
SEduredD Yo
RAW MG~

FIGURE I /

METHOD OF RANDLING BoTH TAG
ARCLE AdD TAC GiIvE

Figure I. Self Explanatory

BoAT : SRACKLE EYE QoL

"@M"WWWW

Personnel in the boat:

1. Coxwain -~ Officer in charge

2. Recorder - time keeper

3+ Line Handler =- Assﬁ. recorder who marked and notated fathogram,
The sounding volume was set up ahead of time using the planning
sheet and each arc numbered from 1., Since as many as six positions
were taken a minute an abbreﬁiated identification system was used.
Each arc was identified on the fathogram by a letter indicating
the eye bolt used and the length of the tag line. (example C75)

Each successive sounding wés numbered using the first position of the

arc as number one,
Personnel on the pier:
1. Chief line handler
2. {sst. Line handler
3. Sextant man
Again, one man was required to read the tide staff at Fort Boint
Coast Guard Station,

12019




EvE
BolT

A special ladder was used by Bridge personnel to handle the tag line.
See Plate # 5.

See figure J for a description of eye bolts and target hole location.

o HoLe

FIGURE J

Y
32 FEET o AS SHOWN

THE BRIDGE
AUVTHRORTY

HAS DRILLED WOLEsS ABOULE
THE E€YE GBoLTS ARD 1oSsERTED METAL
SOLEETS THAT KHKouo THE STANDARD
WLERWAY ROSBEW LAMNE MHMARIKES
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The target holes were located with a closed loop travers used in

plotting.

Soundings were taken with a lead line along the face of the pier
opposite all interior angles and in the center of the pier as

shovm on smooth sheet.

o e iR RN PuAeRAm
8 V///// L SOUTHR P
7§ 1/2;7\\<22 ,
o\ L
;  FIGURE K

Weather and current conditions:
It was found in the course of operations that the only satisfactory

time to work in the vicinity of the South Pier was as shown on

figure K.
Respectfully Submitted
Paul W, Larsen
LTJG USC&GS
Hydrographer

Approved:
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APPENDIX
NORTH PIER: The positions taken in the vieinity of the North pier

are explained on the chart. (tag line method)

SOUTH PIER: Depths are shown as heavy numbers and position numbers

are shown in parenthesis., The exact location is indicated by a

small dot between the two numbers. Description of the positions

follows using codes.

1l The first two digits give the length of the cirele line.

2. The first letter (in parenthesis) indicates the station
occupied by the sextant man.

3. The second letter shows from which point oni{ the pier.the
sextant man was measurgng the angle to the target on the boat.

he The last digits give the angle read by the sextant man in degrees.

1So{ |9




Positinn
Number

1.
2.

O3 O\ W
. L] . L]

7.

19.
20,
21,
22.
230
24,
254

26,

27,
28.
29.
30.
31.
32.

33.

35.
36.
374
38.
39.

b1,
L2,
43.

Tocation

50(C)D50 -

70-
90°

50(C)B100:

80 -

60 -
Lo -

20 -
?5(C)D50-
90

110 -
75(C)B100

- 80~
60 -
Lo -
20 -

100(C)DE0 *
70
80 .
90 -

100-
110
100(C)B110"
100"
90

80-
70 -
60 -
50
Lo.
30-
50(D)CL0-
é0-

80 -

100 -
120.

50(D)ELD -
60.
80-

100-
120 -

Position Llocation
Numbar
Ll 75(D)E60 -
LI’S. 80 '
46, 100"
u8, 75(D)C120"
L9, 100-
50. 80 .
510 60'
52, 100 (D)E60 -
53 70 -
Y, 80 -
550 90 *
56, 100 -
57. 110.
58, 120.
59. 100(D)Cc120"
60. 110
61. 100°
62, 90 -
63. 80 '
64. 70'
65. 60 -
66, 50(B)C40 -
67. 60 -
é8. 80 -
69. 100
70. 50(B)A110-
7&0 90'
72, 70"
73 50 -
74, 75(B)C20-
75. 75(B)CECLO
36. 560
70 80
7. £3100-
79. 75(B)ALS110 -
80. §$§9o.
81. 70-
82. 50-
199. 100(B)C50
200, 60
201. 70
202, 80
203, 90
204, 100(B)A110
205, 100
206. 90
207, 80
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Position
Number

83.
84,
850
86.
870
88.
89.
90.
91.
92,

98.

99.

100.
101.
102.
103.
104,
105,
106,
107,
108,
109.
110.
111,
112,
113.
1114’0
115.
116.
117.
118.
119,
120,
121,

iz2,
123.
124,
125,
126,
127.
128,
129,

Location

50(A)G120°

75(A)BSO -
80 -

100 -
120
75(4)G120 -
100

80 -
60"

100(A)B50 -

60 -
70 -
80.
90 .
100 -
110-
120

100(4)G120°

110
100
90 -
80 -
70"
€0
50°

50(G)A50 -

70-
90-

110"
50(G)E100 Sepndiza

80
60"
5o

Position
Number

130.
131.
132.
1330
134,
135.
136.
137.
138.

139.
140,
141,
142,
143,
144,
145,
146,
147,
148,
149,
150.
151.

152.
153 [}
154,
155,
156.
157.
158 L)
159.

160,
161.
162,
163.
164,
165,
166.
167.

168 .
169.
170,
171.
172.
173.
174,
175.
176.
177.
178 .

Iocation

75(G)A50°
70.
90
110

75(G)E100 JMissed

80-
60-
40.
20-

100(G)A90 -

100-
110
100(G)E110"
100*

90-
80"
70°
60

50°
%.
30°
20

50(E)GLO -
60 -
80 -
100

50(E)D110"
90
70 -
50 -

75(E)G40-
60°

80"
100
75(E)D110"
90 -
70 -
50 -

100(E)G70-
80"
90 -

100"
110-
100(E)D110"
100

90+
80"
70"

60- .

170€ 19




|88

179
(89

198 190

195 194

POSITION NUMBERS 179 to 198 SHOW THE LOCATION OF IEAD LINE SOUNDINGS TAKEN
ALONG THE FACE OF THE FENDER AT THE SOUTH PIER OF THE GOLDEN GATE BRIDGE.
SOUNDINGS WERE TAKEN OPPOSITE THE INTERTIOR ANGLES OF THE FENDER AS SHOWN,
POSITIONS 184 AND 194 WERE TAKEN AT THE NORTH EAST CORNER OF THE NAVIGATIONAL
STRUCTURE AND OPPOSITE A LARGE CYLINDRICAL BOLIARD ON THE SUUTH SIDE OF THE

FENDER RESPEZCTIVELY.

\Bof 19
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!

I

Po?:lnt Interior Angle of Sine Cosine Length E Coordinates N Coordinates Coordinates
o Angle leg w/rt of leg + - + - +B - N
e coord axis
A F .
’ 00.00 0,00
;'iG 133 021‘} /6627 1 0 O
45 0°00 0.000 1,000 166.20 166720 +ro07 060 —0.07 :
. 2 . 2 ‘O 3 0
13341 63./7 £4-07 +20- 7
46019 0.72317 0.69067 91.40 63143 004 66540 -0-03
< - : 2 a}”‘l’ QOO
9201l 6776 %99—9%&6—}9

2.35
134905 0.71833 0.69570  96.60 to-04 672,46 %9«39~004

262.28 135.3
133938 /63493 ].- 34 222‘-—1'3—1%143
128

. [ , 180 27 0.00785 0.99997 163.50 #0007 163,85 -0-06
B 133enn : &) 9¢ 6713 98 Z
e 227016 0.73452 0.67859 91.35 #0003 6199 ~-003 67,40
‘ . ' 36.89 66.88
A 93956 - 6311 ‘ 6 6-88 O
31320 0.72737 0.68624 91,90 43707 004 -p03 86,85 _
" 100,00 0,00
G 9974--0,26
Totals 720°04 700.95 292,40 292,69 135.49 135.23 +0,29 =0.26
Adjustments 40.29 -0.26

TRAVERSE ADJUSTMENT SOUTH PIER GOIDEN GATR BRIDGE
USE G _E AS X AXTIS WITH POINT G HAVING COORDINATES OF +100.+0.00
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FE 4 (1964)
Vicinity Piers at Golden Gate Bridge

Comparison between FE 1 (1956) and the present survey
in the vicinity of the North Pier reveals a deepening
of 3 to 4 ft west of the pier, little change from
southwest of the pier to south of the center and a
deepening of 2 ft. south of the east half of the pier.
However, south of the pier in depths of about 40 ft. a
deepening of 3-4 ft has occurred.

A comparison between H-7717 (1948) scale 1:2400 and

the present survey reveals a deepening of 2-5 ft. in
most areas around the South Pier. Scouring of 10 ft.
is indicated next to the pier in several places., Prior
depths of 103 to 110 ft. found in a slight deep 50 ft.
off the northeast face of the pier have shoaled to
about 93 ft. About 35 ft. beyond the prior deep,
scouring of 10 ft. has occurred in prior depths of 93
to 104 ft.

- R. H. Carstens
11/20/64
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(3-25-63)

NAUTICAL CHART DIVISION

RECORD OF APPLICATION TO CHARTS

FILE WITH DESCRIPTIVE REPORT OF SURVEY No. _F.E.No.l, 1964

INSTRUCTIONS

A basic hydrographic or topographic survey supersedes all information of like nature on the uncorrected chart.
1. Letter all information.
2. In "“Remarks’’ column cross out words that do not apply.

3. Give reasons for deviations, if any, from recommendations made under *Comparison with Charts’’ in the Review,

CHART DATE

CARTOGRAPHER
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